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Nanoﬁber is characterized by thin, long, and very soft silica. Taper ﬁbers are made using an easy and low
cost chemical method. Etching is conducted with a HF solution to remove cladding and then a low molar-
ity HF solution to reduce the ﬁber core diameter. One approach to on-line monitoring of the etching pro-
cess uses spectrophotometer with a white light source. In the aforementioned technique, this method
aims to determine the diameter of the reduced core and show the evolution of the two different processes
from the nanoﬁber regime to the ﬁxed regime in which the mode was remote from the surrounding eva-
nescent ﬁeld, intensity can propagate outside the segment ﬁber when the core diameter is less than
500 nm.
Manufacturing technologies of nano-ﬁber sensors offer a number of approved properties of optical ﬁber
sensors utilized in various sensory applications. The nano-ﬁber sensor is utilized to sense the difference
in the concentration of D-glucose in double-distilled deionized water and to measure the refractive index
(RI) of a sugar solution. Our proposed method exhibited satisfactory capability based on bimolecular
interactions in the biological system. The response of the nano-ﬁber sensors indicates a different kind
of interaction among various groups of AAs. These results can be interpreted in terms of solute–solute
and solute–solvent interactions and the structure making or breaking ability of solutes in the given solu-
tion. This study utilized spectra photonics to measure the transmission of light through different concen-
trations of sugar solution, employing cell cumber and nano-optical ﬁbers as sensors.
 2013 The Authors. Published by Elsevier B.V. Open access under CC BY-NC-ND license.1. Introduction
Documentation of the concentration index of liquids is highly
signiﬁcant in biological and chemical systems. Numerous recent
studies focused on advancements in ﬁber optic chemical sensors
and biosensors [1,2]. Such sensors have numerous beneﬁts com-
pared with other types of sensors. The beneﬁts include small size,
immunity to electromagnetic and radio frequency interference, re-
mote sensing, multiplicity of information from a large number of
sensors into a single ﬁber, and in certain cases, low cost [3]. The
development of sensing devices that allow quick and credible
checking of sugar or sugar-level in solutions is very signiﬁcant in
food, juice, and other industrial liquids. The low-cost, real-time,
and easy-to-handle measurement system is required in the elec-
tronic tasting tongue system for food and juice as well as othermanufactured products [4]. Optical ﬁber concentration sensors
(OFCS) and the optical refract meter are practical, modest, and
inexpensive methods to measure the refractive index and concen-
tration of liquids [5]. These methods are useful in comparing the
taste of different ﬂuids as well as the taste of air and ﬂuid, deter-
mining the volume of liquid in tanks and reservoirs, discovering
ﬂuid leaks in tanks and piping, determining the presence of humid-
ity and the level of water in dams, and checking the juices of indus-
trial absorption [6].
OFCS are preferred by a growing number of ﬁber optic transduc-
ers. These devices are intense devices; they allow the total or par-
tial internal reﬂection of light to the surface of the element sensor
while remaining in contact with the nearby medium. The reliable
reﬂection factor is a function of the refractive index of the two
media. Therefore, the reﬂection coefﬁcient is a measure of the
refractive index and concentration of the nearby medium. The
standard is based on the power refraction of the light wave guided
in the ﬁber cladding in the form of an evanescent wave [5,6]. Opti-
cal ﬁber nano-diameters, which have also been discussed in stud-
ies as optical nano-wires, photonic nano-wires, and optical ﬁber
nano-wires, are tapered with a sub-micrometric uniformwaist sec-
tion. Optical ﬁber nano-diameters are mass produced from optical
ﬁbers; they maintain the original optical ﬁber size at their pigtails
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act as sensors by etching the clad segment with HF solution needs
[7].
Fabricated ﬁbers have decreased engraved thermal or chemical
etching. These tapers can be fabricated starting with large multi-
mode ﬁbers. Heating can be accomplished with a ﬂame, an electric
arc, or a high-powered laser. Chemical etching may also produce
tapers. The fundamental difference between chemically etched ta-
pers and heat-pulled tapers is the index proﬁle of the fabricated ta-
pers [8,9]. The infrastructure core/cladding interface and the
gradual decrease in heat pulled and chemically etched tapers tend
to occur only in the core in the waist region. Thus, the tapers may
have different optical characteristics. The heat-pulled taper con-
tains a small core and a thick cladding and achieves light guidance
through a core/cladding structure. The chemically etched taper has
light guidance in the waist through a core/air structure [9].
These results can be construed in terms of solute–solute and
solute–solvent interactions and the structure making or breaking
ability of solutes in the given solution. In this study, a simple,
intensity-modulated, ﬁber optic sugar sensor determines the
change in the refractive index and concentration of the liquid.
Afterward, an experiment is conducted using two methods to mea-
sure the concentration of the liquid; the ﬁrst utilizes cell cavity and
the other, thin optical ﬁber sensors and spectra photonics.2. Theory
The nano-ﬁber diameter is numerically evaluated to determine
the propagation behavior of light with bound rays and tunneling
rays. The proposed method of evaluation utilizes the element sen-
sor segment as well as the refractive index and concentration index
to investigate the transmission characteristics. A ray of light that
travels through the core medium via the total internal reﬂection
is called a bound ray. The intensity of the bound ray is contained
completely in the core and can propagate indeﬁnitely without loss
of power. However, the electromagnetic ﬁeld is not abruptly re-
duced to zero at the interface between the core and cladding.
The electromagnetic ﬁeld decays exponentially at a distance start-
ing from the interface extending into the cladding; this extended
ﬁeld is called the evanescent ﬁeld [10]. The evanescent ﬁeld in
the etched tapered segment can directly interact with the analytic
producing absorbents that can be coupled into the ﬁber core to
produce intense modulation. Another category of rays is leaky rays
such as tunneling rays, which are partially conﬁned to the core re-
gion and attenuate continuously, radiating their power output at
the core as they propagate along the ﬁber [10]. These power radi-
ations out of the waveguide result from a quantum–mechanical
phenomenon known as the tunnel effect.3. Methodology
The diameter of the ﬁber optic decreases in an area disposed to
HF by HF acid etching. HF reacts with silica according to the follow-
ing reactions, with the interaction becoming dominant in the sec-
ond reaction at high HF concentrations [11]. The ﬁber is immersed
in HF acid and uniformly surrounded by 49% HF solution. Thus, the
acid concentration remains essentially constant during the etching
reaction. Consequently, the etching rate is presumed ﬁxed. In addi-
tion, the reaction of HF with the ﬁber limited the surface area of
contact. HF acid also diffuses slowly in the silica lattice and is
not considered in this study. Therefore, the change in mass of the
ﬁber can be determined by assuming a dissolution rate depending
on the dissolution constant, surface area of transfer, and the con-
centration of the acid causing the dissolution [12]. This can be ex-
pressed mathematically as causing the dissolution. The solution is:d
dt
pD2Lq
4
" #
¼ KðpDLÞCHF ð1Þ
where L represents the length of the optical ﬁber to expose the acid,
D is the diameter of core ﬁber q is the density of silica; t is the reac-
tion time and CHF the concentration of the HF acid. The left term of
the equation represents the mass of the optical ﬁber material, and
the term on the right quantiﬁes the rate of dissolution based on
the stated process variables. Expanding and simplifying Eq. (1):
d
dt
DW
Di
 
¼ K ð2Þ
where the waist diameter (Dw) and K ¼ 2kChFDiq is a constant, the term
of the left represents a minim dimension of diameter, and the con-
stant, K represents the dissolution rate constant, and the integration
yields:
DW
Di
¼ 1 Kt ð3Þ
For example, suppose that the results indicate a change of the
ﬁber diameter linearly with time of etching. We test the results
using a practical optical transmission and receiver system to send
data as the monitoring process of etching. It is known that the optic
power transmitted through the core of the optical ﬁber is propor-
tional to the ﬁber cross-sectional area. Usually a high relative to
the thickness of the cladding is the evanescent ﬁeld is weak, and
the evanescent ﬁeld light loss is irrelevant. Power loss, however,
increases with increasing length of the modiﬁed cladding ﬁber.
That is, the lost power is inversely proportional to the waist diam-
eter (Dw) and the taper length (Lw). The power received (Pt) at the
photo receiver can be expressed as:
Pt  D2WLW ð4Þ4. Intensity modulation sensors
Intensity modulated sensors are the simplest and easiest recog-
nizable sensors and hence are very widely studied in the ﬁeld of ﬁ-
ber optic sensors. These sensors employ modulation of the
amplitude of transmission in the sensing region of the ﬁber.
In the presence of an external perturbation P, the light transmit-
ting through an optical ﬁber undergoes variation in amplitude/
intensity. If the ﬁeld propagating is:
E ¼ E0 cos2 h ð5Þ
where h ¼ bL and b ¼ 2pK . Here K is the propagation constant and L is
the length of the ﬁber. Thus, the intensity I is given by the following
equation:
I ¼ E2 ¼ E20 cos2 h ð6Þ
So that the perturbation P is:
dh
dP
¼ L db
dP
þ b dL
dP
ð7Þ
The RHS of Eq. (8) refers to the change in the refractive index
and the LHS of Eq. (8) refers to the change in the mechanical struc-
ture of the ﬁber. Thus, the change in intensity due to the perturba-
tion P is given by:
dI
dP
¼ dI
dh
dh
dP
¼ 2E20 cosbL sin bL
dh
dP
ð8Þ
E20ðsin 2bLÞ L
db
dP
þ b dL
dP
 
ð9Þ
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tion is directly related to the change in the mechanical structure
of the ﬁber and the refractive index proﬁle change in the ﬁber.
An advantage of this technique is that the intensity of the light
emanating from the ﬁber is directly measured, which is the ulti-
mate measurement in any ﬁber optic sensor. The resolution of
the emanating light is relatively good. The received optical power
and desired bandwidth are such that the intensity sensitivity of
the detection is primarily limited by shot noise (owing to the sta-
tistical nature of the rate of arrival of photons at the detector) and
thermal noise. The minimum observable increment in optical sig-
nal level is proportional to the esquire root of the arrival of photons
in the time of interval. Thus, if the modulation signal from the sen-
sors is small, the signal-to-noise ratio is reduced. Intensity modu-
lation-based sensors are not absolute devices; hence, they require
calibration.5. Solution of sugar
Sucrose is a disaccharide sugar with a molecular number of
C12H22O11. It can be prepared by mixing glucose and fructose. Glu-
cose and fructose are monosaccharides with similar molecular for-
mulation, C6H12O6, but different structures. Glucose and fructose
have different classiﬁcations based on hydrocarbon results. Glu-
cose is classiﬁed as an aldehyde, whereas fructose is classiﬁed as
a ketone [13]. The spectral response of the NIR wavelength toward
different concentrations of aqueous monosaccharide solutions
comes from the mixture of sugar and water. The spectral proper-
ties produced by the organic compounds can be improved by
deducting the spectrum of pure water from the original spectra
[14]. The addition of sugar to water induces a chemical phenome-
non known as ‘‘structure manufacturer,’’ which can be observed
through NIR spectra at sugar concentrations above 40%. This phe-
nomenon is due to the effect of the increasing stability of bound
water particles formed by water molecules, owing to an increase
in space between water molecules. At sugar concentrations around
40%, the sugar–sugar connection is armored and followed by
water–sugar disconnection. The source of light utilized in the setup
is a stabilized white light that produces different wavelengths. The
experiment is conﬁned to the use of silicone ﬁber (125/60 lm) and
utilizes nano-ﬁbers as element sensors. The nano-ﬁbers inject opti-
mum power into the utilized ﬁber. The spectrometer (JAZ) is con-
nected to the second end of the ﬁber through an appropriate
connector.6. Fabricated nano-ﬁber
The plastic sheath was removed by immersing the ﬁber in ace-
tone (Fisher Scientiﬁc) from 15 to 20 min, followed by mechanical
removal with a ﬁber optic stripper (NO-NIK). A ﬁber-optic cleaver
(NO-NIK) was then used for the clean-cut ﬁber tip to improve the
efﬁciency of light within the ﬁber assembly. The ﬁber was checked
under the microscope (MEIJI) to ensure a good entrance surface.
The ﬁber end was subsequently wiped with 70% (v/v) ethanol solu-
tion and then placed inside the central 0.2 mm ﬁber groove to en-
sure adequate ﬁber lengths. After the preparation of the ﬁber optic
segment by cleaning and cutting the ends, the fusion splice (Fujik-
ura) was completed using a patch cord ﬁber with an FC–FC
connector.
Fiber optics is used where the ﬁber segment-etched chamber is
essential to prevent the capillary action of the HF along the ﬁbers.
The ﬁber reactor, along with the ﬁber, was placed on the caveat
optical power meter. It ensured the accurate alignment of their tar-
get high sensitivity with the light transmitted through the ﬁber.
The etching process was monitored for power loss in the ﬁber byusing a white light source to measure carefully the complete trans-
mission between the source light and spectra photometer. With
careful alignment, the light was launched into the polished end
of the ﬁber connectors.
Approximately 200 lL of HF was placed inside the reaction
chamber. A micropipette was used to start the etching process. A
sliding Perspex glass was placed on top of the chamber holes to
prevent evaporation of the HF solution. The light transmitted as
added HF was monitored. All etching experiments were conducted
at room temperature. The light initially reduced the amount of the
etched ﬁber up to a certain amount. The desired diameter of the ta-
per was achieved, and the etching process was stopped to remove
the etchant HF by pipe ting. The entire reaction chamber was sub-
sequently washed twice with 5 N NaOH as rapidly as possible. This
last step was not fulﬁlled. The remaining HF was left on the ﬁber
surface or in the SiO of the ﬁber structure to etch the ﬁber. The ﬁ-
ber diameter was reduced, causing the taper to dissolve
completely.
To select the diameter of the ﬁber at a certain time, the etching
of the ﬁber was started with varying concentrations of HF acid and
the length of the cladding at room temperature remained the same.
The etching was stopped at different times, as described previ-
ously. The resulting ﬁber diameter was measured using an optical
microscope (model IMET-2, Olympus, Japan) equipped with a vi-
deo camera (Cohu) that was connected to a computer. The large
experimental trials indicated that the length of time required for
etching at room temperature ranged from about 150 to 180 min.
Finally, the 5 N NaOH was quenched, and distilled water was used
for washing. Several ﬁber samples were prepared and preserved.7. Experimental
The set-up, the source used is a stabilized white light, which
gives different wavelengths. Since the experiment is conﬁned in
making use of the silicone ﬁber 125/60 lm, and used nano-ﬁbers
as element sensors was considered which injects optimum power
into the ﬁber used. The spectrometer (JAZ) is connected to the sec-
ond end of the ﬁber through an appropriate connector to the power
coming out the ﬁber as transmission scale with different wave-
lengths. An experiment was conducted to monitor changes in spec-
tra of sliced pear ﬂeshes, which were measured during a process of
dehydration. In the experiment, it was clearly identiﬁed that a
sharp absorption band at 1406 nm decreased in intensity during
the dehydration process. For an absorption band at 1430 nm, it
was detectable as a shoulder when the ﬂesh was dehydrated below
45% water content. NIR spectra of 1400–1440 nm and 1900–
1950 nm have frequently been applied to a quantitative analysis
of water containing foods because there are strong NIR absorption
bands of water within this range [13,14].
The overall experiment setup was conducted using spectro-
scopic instrumentations from Ocean Optics. The setup is illustrated
in Fig. 1. The chemical (sucrose in powder form) was diluted using
distilled water (reverse osmosis) and was calibrated using PAL-3
refractor-meter from Atago, Co. (Tokyo, Japan) with a range of
measurement concentration from 0 to 93 Brix, resolution of
0.1 Brix, and accuracy of 0.2 Brix. Brix is used as the measurement
unit to standardize the unit of measurement for the entire research
since it is scientiﬁcally used in representing sugar concentration
and is a conventional analytical technique for quality monitoring
in the sugar industry [15]. In the experiment, the response was
only based on the mixture between water with sucrose (Emory
Chemicals) and glucose (Unilab Chemicals). This is done in order
to retrieve a direct relationship between optical parameters and
chemical compositions.
Fig. 1. The set up experiments for fabricated nano-ﬁber and measurement the
sugar solution.
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The value of transmission was measured with a Channel Jaz
Spectrometer (Channel 1: 650 to 1100 nm), which utilizes a Sony
ILX511B linear silicon CCD array detector with sensitivity of up
to 75 photons (count at 400 nm) and 41 photons (count at
600 nm). The other traditional systems utilized prior to the tests
had an integration time of 5 ms, spectra average of 30, and boxcar
smoothing of 1. The light source was a tungsten halogen lamp with
spectral emission between 360 and 2000 nm and a color tempera-
ture of 2960 K. The y-axis of the graph is signiﬁed in the unit of
counts for intensity in the original symbol of the spectrum graph.
Counts are the raw output data produced by the analog converter
transmitted to the digital converter of the spectrometer. The Spec-
tra Suite software converted this measurement into transmission
in the unit of OD (optical density). The reference spectrum was ob-
tained through an empty quartz cavetti and an element ﬁber optic
material. Spectra Suite employs an equation to determine the con-
centration of a species in the solution. The software uses this equa-
tion to evaluate each pixel on the detector and produce the
absorbance and transmission spectra. We utilized two methods
of measurement to determine the transmission ratio for the liquids
with different concentrations. The ﬁrst method involves the cali-
bration of the sample liquid measured with quartz cavetti, andFig. 2. The relative ratio power transmission in ﬁber optic as etching time, (a) with differ
5N NaOH to stop reaction.the second method utilizes nano-ﬁber optics as sensors. The refer-
ence spectrum was obtained through an optical ﬁber element sen-
sor material in the second method.9. Results and discussion
Fabricated nano-ﬁber: The ﬁbers were etched from the start in
the crater chamber,which typically occurswhen varying concentra-
tions of HF solution are used. Over time, light etching forms a ﬁrm
foundation such that the ﬁber diameter decreases as a result of the
etching. This light carries a ﬁber core and is limited to a short dis-
tance and not in the segment of 20 mm. Subsequent tests show that
when etchingwas stopped after 15 min and the diameterwas about
60 lm, theHFacid increased (Fig. 2a andb). At a low light intensity, a
rough imagewasobserved, as reﬂected in thedata. Inboth instances,
the time (labeled as ti) at which the experiment began was associ-
ated with the decrease in transmitted light, which occurred repeat-
edly. The time required forHF to etch theﬁberdiameterwas affected
by the evanescent ﬁeld. This result allowsdirectmeasurement of the
ﬁber diameter falling under the evanescent ﬁeld.
The experiment generally focused on 1300 nm as the laser diode
source in the ﬁber optics. Therefore, the starter of the etching seg-
ment ﬁber was the HF solution (49%, 12, and 8 M). The results in
Figs. 2a and 1b show the typical etching pattern of the ﬁber optics
that was etched cladding the outer ﬁber. The 12 MHF acid solutions
were then used to etch the segment’s ﬁber obtained, as shown in
Fig. 2a. The power was transmitted each time when the slope of
power dropped.
The ﬁrst light transmission was at 1300 nm, with a 20 dBm
output power. Throughout the ﬁrst 135 min, the transmitted light
was basically constant despite the decrease in the diameter of the
ﬁber because of etching and the signiﬁcant drop in laser power.
The slight increase in power after 160 min of using 8 M of HF indi-
cated that the light-sensitive ﬁber background had a core diameter
base of less than 10 lm. An enormous amount of evanescent light
could be observed outside of the core ﬁber. The change in slope
indicates that the core had been ruptured, and power would dras-
tically drop within seconds. The light conducted by the ﬁber was
evanescent from core and etching distance in the nanometer re-
gion. The thin diameter ﬁbers were approximately 167–174 nm,
as shown in Fig. 3a and b. The taper ﬁber results after etching
the end of the ﬁber with 12 M HF concentration are shown in
Fig. 3c and d. The ﬁber was immersed in 12 M HF concentration
etching solution for 30 min. Throughout the etching process, an
upward force is formed by the low surface tension because of theent concentration of HF solution and (b) with two concentrations HF acid and using
Fig. 3. The SEM picture for (a) ﬁber under etching just remove the cladding, (b) for thin nano-ﬁber about 167 nm, (c) the end core ﬁber before etching and (d) for tapering end
ﬁber reach about 30 nm.
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tinues to decrease despite the complete etching of the HF acid and
the formation of other segments into the tip cone. A lower concen-
tration results in a lower etching rate because the HF acid vapor
diffuses and forms an increased concentration. Thus, the etching
rate at the segment ﬁber located far from the end ﬁber, is lower
than that of the end ﬁber. The results indicate that an etching form
of silica ﬁber engraved the proposed experimental data. The short
time required to process the etch to the evanescent diameter and
ﬂeeting that occurs after the etching rate lies in a narrow rangeFig. 4. The transmission light as sugar solution concentration (C%) using cavity cell,
show the peak transmission in wavelength 980 nm as C%.and is found to be inconsistent. The ﬁber taper is consistent with
the conditions of the etching reactor.
Measurement of concentration: The experiment utilized both
channels of the spectrometer, which measure wavelengths from
200 to 1100 nm. However, measurement through the ﬁrst channel
(channel 0) revealed an insigniﬁcant coefﬁcient of determination.
The transmission peak was identiﬁed at 760 nm, but no linear rela-
tionship could be established at that wavelength owing to the low
transmission signiﬁcant results at wavelengths between approxi-
mately 940 and 985 nm. Therefore, a detailed analysis wasFig. 5. The transmission spectrum for nano-ﬁber surrounded by sugar solution
concentration.
Fig. 6. The transmission sugar solution concentration C% in nano-ﬁber optic and the
peak transmission of light through the cavity cell.
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for the different concentrations of sugar. Figs. 4 and 5 show the
resultant linear regression generated between transmission and
sugar concentrations. Fig. 6 shows that a high concentration of su-
crose leads to minimal transmission of a speciﬁc range of NIR
wavelength. A high Brix means high concentration or percentage
of sugar content per amount of water (i.e., 40 Brix of sugar contains
40% sugar against 60% water). We believe that the low transmis-
sion of NIR in this case is caused by the high percentage of water
in the sample resulting from the increase in sugar concentration.
Analysis of data on utilizing nano-ﬁber optic sensors is presented
in Figs. 4–6.
The absolute sugar concentration was determined by measur-
ing the change in absolute intensity arising from the evanescent
ﬁeld of light in the sensing region. Fig. 5 shows variation in peak
transmission, which decreased the concentration of the sugar solu-
tion. The variations in the two curves are linear with different var-
iation values.
Finally, Fig. 6 shows that peak transmission increased with the
concentration of the sugar solution as guiding liquid light. The
refractive index of the liquid was proportional to the concentration
of the liquid surrounding the core. The variation in output power
with the refractive index of the liquid and concentration of the
solution acted as cladding for the exposed portion (i.e., the sensing
region); it is the main feature of the present work. Power loss is the
difference between the power launched and power collected at the
second end of the ﬁber. Fig. 5 shows the transmission level with
sugar solution as the guiding medium for a 2 cm core exposed to
sugar solution that surrounds the thin diameter core of the ﬁber
optic. Density, viscosity, and refractive index served as important
and effective basic data in process simulation, equipment design,
solution theory, and molecular dynamics.
10. Conclusion
The fabrication of submicron and tapered ﬁber probes by HF
chemical etching is a simple and low-cost method. Etching com-
prises three steps, and each process uses 49% HF acid for 30 min
to remove the cladding parts above the core, a slower 12 M HF acid
to reduce the core diameter, and 8 M HF to obtain a small diameter
core ﬁber optic segment. Real-time monitoring of the inscription
conﬁrms that the results are copied, allows in-line monitoring of
the etching process, and provides information to stop etching to
a chosen diameter. This method is a simple and operable approach,with a speciﬁc control of nanoﬁber length and smoothness. The
technique also fabricates probes with nano-metric tips and high
sensitivity, with a wide range of bright and dark sensors. We effec-
tively ﬁxed a reactor for manufacturing nano = ﬁbers with HF as
the etchant. The reactor, which was made from Teﬂon, was simple,
low-cost, easy to use, and reusable. Teﬂon materials do not inter-
fere with any optical and chemical reactions. The real-time moni-
toring results for copying allow monitoring the process of etching
in line and provide information to stop etching on the desired
diameter. Monitoring is also established through the value of ti in
the ﬁber optic evanescent diameter. Careful experimentation ob-
tains a waist diameter of 170 nm with good differences.
The measurement of ﬂuid concentration in real time has of
great interest to numerous engineering and biomedical disciplines.
A ﬁber optic sensor was devised in this study to sense the variation
of the refractive index of sugar at different concentrations in dis-
tilled water. The ﬁndings are signiﬁcant to the development of
instruments in a number of ﬁelds of activity. The quality of the su-
gar solution that utilized nano-ﬁber optics as sensors increased.
Nano-ﬁber optics is easy to fabricate and entails low cost. In a sin-
gle wavelength application, peak transmission was determined to
be at a wavelength of 980 nm for all the sugar solutions. This result
is attributed to the transmission band of the water constant. Fur-
ther experiments should consider other associated parameters so
that in the future, the use of nano-ﬁber optic sensors would sup-
port the development of particular optical instruments of liquid
quality.
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